Gene coexpression analysis in single cells indicates lymphomyeloid copriming in short-term hematopoietic stem cells and multipotent progenitors.
Progressive restriction to a differentiation pathway results from both activation and silencing of particular gene expression programs. To identify the coexpression and the expression levels of regulatory genes during hematopoietic stem cell (HSC) differentiation toward the T cell branch, we applied a new single-cell RT-PCR technique to analyze the simultaneous expression of 13 genes in 9 functionally purified populations from the bone marrow and the thymus. We report in this paper that Lin(-)Sca1(+)ckit(+) HSCs display, at the single-cell level, a homogeneous and high transcriptional activity as do early thymic progenitors. Moreover, the coexpression of lymphoid and myeloid genes is an early event detected in approximately 30% of short-term HSC and most multipotent progenitors, suggesting novel sources for the generation of early thymic progenitors, common lymphoid progenitors (CLPs), and common myeloid progenitors. Loss of multipotency in Lin(-)Sca1(+)ckit(+) cells directed to the lymphoid branch is characterized by Lmo2 and Gata2 gene expression downregulation. Indeed, highest levels of Gata2 expression are detected only in long-term and short-term HSC populations. Complete shutdown of Pu1 gene expression in all triple-negative (TN)3 stage thymic pre-T cells is indicative of total T cell commitment. Interestingly, this is also observed in 30% of TN2 cells and 25% of CLP in the bone marrow, suggesting a possible initiation of T cell engagement in TN2 and CLP. Also, our strategy highlights similar gene patterns among HSCs and intrathymic progenitors, proposing, therefore, that identical activation signals are maintained until further maturation and generation of CD4 and CD8 coreceptors bearing thymocytes.